We consider an M/G/1 retrial queueing system with two types of calls which models a telephone switching system. In the case that arriving calls are blocked due to the channel being busy, the outgoing calls are queued in priority group whereas the incoming calls enter the retrial group in order to try service again after a random amount of time.
I. INTRODUCTION
Retrial queueing systems are characterized by the feature that arriving calls who find the server busy join the retrial queue to try again for their requests in random order and at random intervals. Retrial queues have been widely used to model many problems in telephone switching systems, computer and communication systems. Simple examples in which retrials can be observed are telephone traffic and non-persistent CSMA protocol in the communication systems [18, 20] . For comprehensive surveys of retrial queues, see Yang and Templeton [20] and Falin [10] . 1R ,eceived: April, 1992 . Revised: January, 1993. 2Supported by KOSEF 90-08-00-02.
In this paper we consider a mathematical model of a telephone switching system. In modern telephone exchanges, subscriber lines are usually connected to the so-called subscriber line modules. These modules serve both incoming and outgoing calls. An important difference between these two types of calls lies in the fact that in the case of blocking due to all channels busy in the module, outgoing calls can be queued, whereas incoming calls get a busy signal and must be retried in order to establish the connection. As soon as the channel is [13, 18] . We follow Falin and Fricker's technique [11] The outgoing calls arrive at the system according to a Poisson process with rate A 1. They are queued in a priority group after blocking and then are served in accordance with some discipline such as FIFO or random order. As soon as the server is free, an outgoing call occupies the server immediately, so incoming calls in the retrial group will be served only when there are no outgoing calls in the priority group. According to the above rule, outgoing calls in the priority group have non-preemptive priority over incoming calls.
We assume that the service times of both types of calls are independent and identically distributed with p.d.f, b(x) and mean b. The assumption about the same distribution of two types of calls is analytically convenient and is practically natural in the sense that both incoming and outgoing calls in a telephone switching system have the same characteristic for We need to assume that the service time has the density function to guarantee service times. (13 (1, when the server is busy at time t.
Define the probabilities;
3. THE VIRTUAL WAITING TIME formulas:
The probabilities p)(s) are calculated from the following recursive (1 z2)).
Next we introduce the generating function for P(i)(s, zl, z2) with wl _< 1, P(s, Zl, z2, w) = Z P(i)(s' Zl' z2 )wi"
i---0
We multiply both sides of (2) As a matter of fact, (s, z2, w) has the following explicit probabilistic meaning by TakAcs' We will see from (9) that re(s, 1, 1) is the probability that the tagged call occupies the server before the first catastrophe occurs. By (6) we have a singular first order differential equation for (s, Zl, w)
Define the function h($, z2, w) = z 2 1(8, z2, w). Now return to equation (7) . Arguments similar to those used in the proof of Theorem 3 [11, page [450] [451] [452] show that the solution of differential equation (7) 
where 1 (x) 1 (0, x, 1).
which agrees with Theorem 3 in Falin [11] .
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